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PAUL R. BURKHOLDER, ILDA MC VEIGH, AND DOROTHY MOYER
Maize or Indian corn is, from the standpoint of total production,
the second most important food plant in the world. No other
crop is so widely distributed and only wheat occupies a larger
acreage. Maize is noteworthy as a food because of its high content
of carbohydrate, together with appreciable quantities of oil, protein,
minerals, and other minor constituents. Food products made from
field corn are regarded generally as being poor in B vitamins, and
the incidence of pellagra and other deficiency diseases is notorious
in regions where people live on a diet consisting chiefly of such
items as corn-meal and grits, corn-starch, white flour, polished rice,
sugar, molasses, and fat pork.
In view of the widespread use of corn as a major article in the
diet of large numbers of people, and because corn has been con-
sidered distinctly deficient in niacin, it seemed important to gather
more information concerning the content of this vitamin in numerous
strains of maize. The variations which we have found in yellow
and white field corn, and in sweet corn and pop-corn appear to be
of such potential significance that a brief report is presented here for
those who may be interested.
Thus far 233 strains and hybrids of mature corn have been
assayed for niacin with a microbiological method employing Lac-
tobacillus arabinosus as the test organism.5
Samples of corn were generously contributed for this work by
the following: D. F. Jones and W. R. Singleton, Connecticut Agri-
cultural Experiment Station; G. A. Lebedeff, Georgia Agricultural
Experiment Station; F. L. Winter, Associated Seed Growers; R. R.
St. John, Dekalb Hybrid Seed Company; W. J. Mumm, Crow's
Hybrid Corn Company; J. R. Holbert, Funk Bros. Seed Company.
The air-dried mature grain was ground in a small Wiley mill and
weighed samples of the meal were hydrolyzed in IN H2SO4 at
1200 C. for 30 minutes. The solutions were adjusted to neutrality
with NaOH and then made to standard volume. Appropriate
aliquots were tested in the usual way so as to obtain satisfactory
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growth within the dosage-response curve of the test organism. A
few assays were performed for niacin in sweet corn harvested at the
marketable stage. This material was dehydrated rapidly under
TABLE 1
NIACIN VALUES
(Expressed as micrograms per gram of air-dried mature grain)
White field corn (28 strains)
Funk's>35W inbred ...... 12.7
Crow's C445 x C244 .... 12.9
Burr White ................ 16.8
Trucker's Favorite ........ 19.7
Piedmont 2-eared .......... 21.1
Little Cob ................ 21.5
Neal's Paymaster ............ 22.4
Hickory King ................ 23.1
Southern Beauty ............ 23.2
Coker's Ellis ................. 23.4
Mosby Prolific .............. 23.6
Boyetts I .............. .. 23.7
Legg's Prolific ................ 24.4
Matthewson Silver King.. 24.4
Hasting's White ............ 24.7
Snowflake ................ 24.7
Batt's Prolific ................ 25.7
Whatley's Prolific .......... 25.7
Wood's Dixie ................ 26.0
Crow's C132 x C427 .... 26.2
Marlboro ................ 26.6
Cook's Variety .............. 26.9
Funk's 30W inbred ...... 27.0
Mexican June ................ 27.2
Flour Navajo ................ 27.6
Neal's Paymaster ............ 28.3
Marett's Type Douthit .. 29.1
Coker's Garrick .............. 29.4
Yellow field corn (30 strains)
Dekalb inbred no. 4 ................................
Canada Yellow Flint ................................
Illinois Hy, Leaming ................................
Indiana P8 Palin Dent ............................
Yellow Paymaster ....................................
Yellow Dent Seed to produce U. S. 13 ....
U. S. Krug ..............................................
Iowa I 159 lodent ....................................
Jarvis Golden Prolific ..............................
Indiana 38-11 ..........................................
Kansas Yellow Sunflower ..........................
Yellow Dent Seed to produce Illinois 972..
Yellow Dent Seed to produce Ohio C92....
Wood's Golden Dent ..............................
Martin's Yellow Prolific ..........................
Whatley's Yellow Prolific ........................
Hasting's Prolific ....................................
Kiker Indian Chief ..................................
Marett's Selection of Good's Yellow ........
U. S. 4-8 Lancaster Sure Crop ................
Indian Red ..............................................
Wood's Golden Prolific ............................
K.R.F. Russian Flint................................
U. S. 540 Ill. 2-ear ..................................
Wisconsin CC24 Golden Glow ................
Matthewson Golden Beauty ....................
Indiana Wf 9 Reid's Yellow Dent ............
Illinois B4 Funk's Dent ............................
Dekalb open pollinated no. 35 .................
Dekalb inbred no. 21 ..............................
forced draft in an electric
usual manner.
The variation of niacin
oven, then ground and assayed in the
found in some representative strains of
white and yellow field corn is shown in Table 1. Well-known
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named varieties and experimental strains and hybrids of commercial
seed-producing compani.es show great variations in vitamin content.
A summary of the results obtained for 233 kinds of corn is given
in Table 2. In the column of averages, sweet corn ranks highest,
yellow and white field corn average about the same, and pop-corn
is the low-est. High niacin values in mature sweet corn were
observed in both northern and southern types. Maine Early Inbred
contained 51.2, Maine Inbred (Moss) had 62.1, and Cherokee Late
White Southern showed a value of 52.9 micrograms of niacin per
gram of mature corn. The range for all types of corn investigated
was from 7.9 to 62.1.
TABLE 2
NIACIN IN 233 STRAINS OF MAIZE
(Values expressed as micrograms per gram of air-dried mature grain)
Type of maize Number of strains Average of niacin Range of niacin
Yellow field 94 21.4 11.3-36.3
White field 86 20.1 12.7-29.4
Sweet 46 34.6 18.2-62.1
Pop-corn 7 17.4 7.9-21.6
Although differences in vitamin content are found in the mate-
rials examined from widely scattered sources, obviously no conclu-
sive statements can yet be made in regard to the specific roles of
germ plasm and environmental conditions which control the storing
of niacin in the grain of corn. Preliminary data obtained for inbred
lines and for the hybrids between them suggest that genetic factors
oontrol the ability of the maize plant to store niacin (Table 3).
The few available data indicate that hybrids between high and low
niacin lines may have an intermediate content, and those hybrids
with the largest amounts of niacin come from parental lines high in
niacin. The fact that different strains of both sweet corn and field
corn, grown side by side in the same soil at the Connecticut Agri-
cultural Experiment Station, contain widely different amounts of
niacin points to the importance of inheritance in determining vitamin
content.
Although these data indicate that many kinds of mature sweet
corn are richer in niacin than is mature field corn, such information
is not of particular interest to the consumer who ordinarily prefers
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TABLE 3
NIACIN IN SOME INBRED LINES AND HYBRIDS OF WHITE FIELD CORN
(Values expressed as micrograms per gram of air-dried mature grain)
Inbreds crossed
to make hybrids Niacin in inbreds Niacin in hybrids
35W x 30W (12.7 x 27.0) 13.9
31W x 30W (19.6x 27.0) 22.7
29W x 30W (20.4 x 27.0) 24.6
35W x 28W (12.7 x 20.9) 14.7
32W x 28W (18.1 x 20.9) 16.9
29W x 28W (20.4 x 20.9) 19.2
sweet corn harvested at an earlier stage. We have tested eight
popular commercial varieties of open pollinated sweet corn in the
stage at which this material is commonly eaten. The values obtained
for niacin in these samples of dehydrated edible sweet corn ranged
from 22 to 62 micrograms per gram of dry matter. It appears
that both immature and mature sweet corn contain more niacin on
a dry weight basis than does mature field corn.
McVicar and Berryman4 list as reasonably accurate average
values for niacin in yellow corn 15.6 and in white corn 10.0 micro-
grams per gram. The niacin in white corn-meal and in hominy
grits, as reported by Cheldelin and Williams,' is respectively 7.5
and 2.0 micrograms per gram. Various assay values of other
samples of corn-meal reported in the literature are frequently even
lower. When the milling process screens out the germ and the
bran of corn, a considerable portion of the mineral and vitamin
content is removed from the food product. Elvehjem2 has
recently pointed out that, since corn-meal and patent flour contain
only 10 to 15 micrograms of niacin per gram, one would have to
consume 1000 grams daily to meet the 15-mg. requirement of
niacin for an adult man. Since it is not feasible for man to eat
sufficient quantities of low niacin corn-meal to supply his vitamin
requirements, it is easily understood why pellagra develops in
peoples living on corn-meal diets in the southern United States,
Mexico, and South America.
Various and important efforts are being made to improve the
nutrient quality of milled corn products by the adoption of better
technical processes and by special enrichment through the addition
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of vitamins to ground meal and grits (Lease3). According to the
standards adopted by the Food and Nutrition Board of the National
Research Council on March 6, 1943, a total minimum content of
35.3 micrograms of niacin per gram of corn product (i.e., 16 mg.
per pound) is recommended in the enrichment program. Lease
states that in order to meet this standard approximately 10 mg.
of niacin per pound must be added to ordinary whole corn-meal,
and about 14 mg. per pound to degerminated corn-meal or grits.
Although a standardized program for enrichment of corn products
is perfectly feasible for the larger mills which produce degerminated
corn-meal and grits, still there are scattered through the southern
states great numbers of small local mills whose chief product is
whole-grain meal. Farmers carry selected corn to these mills to
be ground for their own use, and enrichment with synthetic niacin
on any wide scale would seem likely to present difficulties.
It is reasonable to suppose that the level of niacin in any corn
product probably bears some definite relationship to the amount of
vitamin produced by the growing plant and stored in the mature
grain. It would be distinctly helpful if a natural whole corn
product containing at least 35 inicrograms of niacin per gram could
be produced in the South. Our studies show that the niacin content
of some strains of field corn attain this desired level, while a number
of sweet corn strains range up to more than 60 micrograms per
gram. In view of the obvious variation of vitamin content in
different genetic strains of maize produced in different geographical
regions, it is suggested that corn breeders, and those who process
and distribute corn products, may do well to consider the selection
of better types of maize for use by people whose dietary is conducive
to pellagra and other deficiency diseases.
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